Abstract: This paper calculates select urban inequality and poverty indices and finds out their policy linkages. In addition, the determinants of urban poverty and inequality are estimated by using data of 52 large cities in India. The main results show that higher city economic growth and large city population agglomeration are associated with reduction in city poverty and increase in inequality between cities.
INTRODUCTION
Urban India has been experiencing increasing economic growth, geographical expansion and demographic growth. For instance, the share of urban economy in the total net domestic product (NDP) increased from 37. 65 At the same time, there exists a wide rural-urban disparity in per capita consumption in India.
For instance, Vaidyanathan (2001) Urban India is also characterized by intra-urban inequalities; as per the 61st Round of National Sample Survey (NSS) of 2004-05 on consumer expenditure, the urban consumption inequality measured by Gini coefficient is about 0.38. A reduction in consumption inequality and poverty between rural and urban India as well as within urban India is an important component of the inclusive growth strategy of the ongoing XI Five-Year Plan (2007-12) ; it is also the growth strategy enunciated in the Approach to the Twelfth Five-Year Plan (2012-17) .
There is a vast body of literature that measures poverty and inequality by rural and urban sectors and at national and state levels, especially since 1990. In general, these studies highlight the increasing inequality between urban and rural sectors (Deaton and Kozel 2005; Sen and Himanshu 2004; Sundaram and Tendulkar 2003) . Using per capita consumption expenditure as a measure of welfare, Deaton and Dreze (2002) find that inter-state inequality increased between 1993-1994 and 1999-2000 and that urban-rural inequality increased not only throughout India but also within states. Jha (2002) finds higher inequality in both urban and rural sectors during the post-reform period compared to the early 1990s.
In the context of city-level inequality, Kundu (2006) finds that there is gross inequality in the matter of economic base between the million-plus cities (one million or more population), medium towns (50,000 to one million population) and small towns (less than 50,000 population) in terms of employment, consumption and poverty. In particular, consumption expenditure differences across size classes of urban centres are indicative of severe intraurban inequality. The study finds that as of 1999-2000, the per capita monthly consumption expenditure of million-plus cities was Rs 1,070, about 53 per cent higher than that of small towns. In contrast, India: Urban Poverty Report 2009 by the Government of India (2009) finds that across the Indian states, poverty is negatively correlated with the level of urbanization, and large and medium cities have lower incidence of poverty than small cities in India. A World Bank study (World Bank 2010) finds that poverty is more widespread in very small towns than in large cities. Most importantly, Gangopadhyay et al (2010) study applies the small area estimation methodology in three states of India in 2004-05 and confirms that in West Bengal, Orissa and Andhra Pradesh the poverty level in large cities is much lower than small towns.
The above review of select studies shows that urban India is characterized by higher poverty and inequality. In this context, this paper focuses on the two key objectives: First, to measure the extent of urban inequality and poverty across cities and demonstrate the link between them by emphasizing on the share of inequality components (i.e., between-and within-group inequalities) in total poverty, in six geographical urban zones of India. Secondly, to identify and estimate the economic determinants of city inequality and poverty, using unit (or individual) level data of NSS 61 st Round of consumer expenditure survey and city-level data for other important variables. It is assumed that this is a pioneering effort for measuring inequality and poverty at large city levels and establishing an empirical link between inequality and poverty, with a view to suggesting policy prescription for reducing poverty and inequality in urban India. Moreover, the paper also sheds light on the impact of urban agglomeration and urban economic growth on urban inequality and poverty.
The rest of the paper is organized as follows: Section 2 measures the selected poverty and inequality indices at city level. Inter-urban variation in inequality and poverty is discussed Section 3. Section 4 presents the relevant determinants of urban inequality and poverty by using OLS regression estimation. Finally, major conclusions and implications are given in Section 5.
MEASUREMENT OF SELECT POVERTY AND INEQUALITY INDICES AT DISTRICT LEVEL
Inequality is measured by the familiar Gini coefficient. 1 Jackknife estimate provides satisfactory approximation for estimation of Gini coefficient (where analytical standard errors may not exist). 2 City district means the district in which the city is located. 3 The Uniform Recall Period refers to consumption expenditure data collected using the 30-day recall or reference period. The Mixed Recall Period refers to consumption expenditure data collected using the one-year recall period for five non-food items (i.e., clothing, footwear, durable goods, education and institutional medical expenses) and 30-day recall period for the rest of items. 4 Tendulkar's committee recommended methodology for poverty estimation is now a controversial issue in India and Govt. of India has set up a Technical Group (Planning Commission Press Release on 24 May, 2012) to revisit the methodology for estimation of poverty and identification of the poor under the chairmanship of Dr C Rangarajan, which is now on going.
However, as India's official estimates do not provide city-level poverty line, state-specific urban poverty lines are used for measuring city-level poverty for the cities located in the corresponding states .5 Following the Expert Group's suggestion, MRP-based poverty estimation is considered, as MRP-based estimates capture the household consumption expenditure of the poor households on low-frequency items of purchase more satisfactorily than URP. 6 On the other hand, to measure urban inequality, commonly used URP-based estimation is considered, as data collected for 30-day recall period are more authentic due to higher response from the respondents. 
Status of poverty and inequality at district level
Gini Coefficients for 52 large city districts (see Appendix Table 1 for details) are presented in Appendix Table 2 . Lower values in the Gini coefficient are observed for the districts of Amritsar, Kamrup, Aligarh, Meerut and Jalandhar than other districts considered. In contrast, districts which have registered a higher value of Gini coefficient are Ludhiana, Agra, Durg, Jaipur and Visakhapatnam. In addition, the standard errors for these estimates are small; thus inequality in urban area -as measured by the Gini coefficient -is statistically the highest for Ludhiana and the lowest for Amritsar. The calculated values of PHR (see Table 2 in Appendix) show that the five city districts of Aurangabad, Nasik, Khordha, Solapur and Allahabad are at the top in descending order in terms of higher urban poverty levels. On the other hand, the five city districts of Bangalore, Thiruvananthapuram, Mumbai, Kota and
Chennai are at the lower bottom in the ascending order in regard to lower level of poverty.
The calculated values of PGR show that among the 52 city districts under study, abject poverty is high in Aurangabad, Nasik, Solapur, 5 Survey data of several agencies have clearly brought out that prices of commodities and services vary significantly across different size class of cities/towns (see for detailed explanation Kundu and Sarangi, 2005 respectively. This conclusion is drawn as the poverty incidence curve (cumulative distribution function) of these five mega city districts is consistently below than the other urban regions of the respective states over a wide range of interval. However, in the case of Delhi city represented by North-West Delhi District and the other region of Delhi, ascertaining the first-order poverty dominance is inconclusive as there are more than one interaction points. 8 Given that first-order dominance could not be ascertained, higher-order dominance (i.e. second-order) is tested; it is found that there is no clear dominance of NorthWest Delhi District over the other regions of Delhi. Thus, mega cities show lower level of poverty situation than other cities (or urban regions) located in the corresponding states.
INTER URBAN VARIATION IN INEQUALITY AND POVERTY
In order to find the linkages between urban inequality and poverty, urban India is divided in to the following six regions: North region (Haryana, Uttaranchal, Himachal Pradesh, Jammu and Kashmir, Uttar Pradesh, Delhi and Punjab), North-East region (Assam, Tripura, Manipur, Meghalaya, Nagaland, Arunachal Pradesh, and Mizoram), West region (Gujarat, Maharashtra, Goa, and Rajasthan), South region (Andhra Pradesh, Karnataka, Kerala, Tamil Nadu, and Pondicherry), East region (West Bengal, Orissa, Bihar, Jharkhand, and Sikkim),
and Central region (Madhya Pradesh and Chhattisgarh).
Appendix Table 3 gives the result of decomposition of the FGT index (for alpha =0) by the six zones. Over 29 per cent of total poverty is attributed to the population group that lives in Northern zone, although this zone comprises about 27 per cent of the total population. On the other hand, with an identical size of population share, only 22 per cent of total poverty is attributed to the population group that lives in the Western zone. Appendix Figure 2 shows that within poor group has a lower contribution to the total inequality (measured by the Gini index) than that of the non-poor group, while a major part of the inequality is explained by the inequality between the poor and the non-poor groups.
In Appendix Table 4 , the Gini index is decomposed by the six Indian geopolitical urban zones. It is seen that the within group inequality contributes (23 per cent) higher than the between group inequality (12 per cent) to total inequality. Most importantly, overlap group expenditure explains the residue component and this component can be attributed to between groups component (Araar 2006) . The highest level of the overlap component indicates that the level of identification of groups, based on these six geopolitical zones, is low. It is important to note here that the group identification by a given indicator, like the household consumption expenditure, is high when populations groups are identified only by using this indicator.
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The distribution of consumption expenditure depends on average consumption expenditure, the between-group inequality and the within-group inequality. In Appendix Figures the FGT index by average monthly per capita expenditure across zones is presented in Appendix Table 5 and 6 for
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Measurement of variables and data sources
Description of data
Appendix Table 7 presents the means, standard deviations, minimum, and maximum values for the sample used in regression analysis. Appendix Table 8 Table 4 summarizes the key results from the OLS regression estimation of determinants of urban inequality and poverty based on equation (1) and (2) with robust standard errors (to correct for heteroskedasticity) in parentheses. Urban inequality measured by city specific Gini coefficient values is the dependent variable for regression (1) and (2). On the other hand, urban poverty measured by city specific poverty head count ratio is the dependent variable for regression (3), (4) and (5) for identifying determinants of urban poverty. The estimated models are different from one another due to specifications of variables used. Regression (1) and (3) show the estimates of the full model which include all the independent variables, while regression (2), (4) and (5) report the results for a parsimonious model, excluding controls that are not found to be statistically significant in estimated models (1) and (3).
Results of the estimation
In regression (1), the result shows that log of city population has a positive and significant (at 5 per cent level) effect on log of city inequality. As two variables are in log form, the coefficient can be interpreted as elasticity. The finding supports the expected hypothesis and show that a 10 per cent increase in city population size increases city inequality by 0.7 per cent. This finding implies that large city population agglomeration increase in urban inequality goes together. On the contrary, a 10 per cent increase in city population growth rate (or growth rate of city population density) reduces urban inequality by 0.1 (or 0.4) per cent. This result runs counter to the expected hypothesis. However, both the coefficients turn out to be insignificant. The coefficient of DDP (or growth rate of DDP per capita) has a negative (or positive) significant effect on city inequality. The results suggest that with a 10 per cent increase in per capita DDP (or growth rate of DDP per capita) city inequality decreases (or increases) by 1.1 (or 22.7) per cent. The results imply that higher per capita income which captures average distribution of income reduces urban inequality, but higher economic growth increases urban inequality. This result locates urban India in the initial phase of Kuznet curve and suggests that higher economic growth is associated with higher inequality. The coefficient of poverty is 0.07 which implies that a 10 per cent increase in urban poverty increases urban inequality by 0.7 per cent. As two variables are in log form the coefficient can be interpreted as elasticity. The coefficient is significant (at 10 per cent) and consistent with the expected sign. The coefficient of PGER is negative and significant which implies that with a 100 per cent increase in PGER, urban inequality decreases by almost 0.4 per cent. Nevertheless, UPGER and district literacy rate show a positive effect on city inequality even though the coefficients are not significant. The regression (1) explains 25 per cent of the total variation in the dependent variable.
Regression (2) reports estimate with a parsimonious set of controls. The regression results
show that the effect of UPGER on urban inequality is positive as in regression (1), and is significant at 5 per cent level. This result implies that higher level of UPGER is associated with higher level of urban inequality. Moreover, the result also shows that the significance level of PGER variable increases from 10 per cent in regression (1) to 5 per cent in regression (2). In addition, the estimates of regression (2) provide consistent results for other variables that include DDP per capita, growth rate of DDP per capita, and city population, as the coefficients of these variables are showing equal level of significance and expected signs of regression (1). In addition, the coefficient of growth rate of city density has not shown any improvement from the earlier regression results in terms of level of significance. Overall, the explaining power of the model (R 2 ) remains almost the same (about, 0.24). (1) and (2) are estimated using Equation (1). Regression (3) , (4) and (5) are estimated using Equation (2).
Regression (3) shows that the elasticity (as the two variables are in log form) between city population and urban poverty is -0.24 implying that a 10 per cent increase in large city population causes a reduction in poverty by 2.4 per cent. The coefficient is significant (at 10 per cent) and has the expected sign. In contrast, city population growth has a significant (at 5 per cent level) negative effect on urban poverty. The result runs counter to the expected hypothesis. These results imply that though large population agglomeration reduces urban poverty, but over concentration (or higher population growth rate of a large city) increases urban poverty. The estimated coefficient of the urban inequality is positively and significantly related to urban poverty, which supports the predicted hypothesis. An increase of 10 per cent in the urban inequality leads to 7 per cent increase in the urban poverty. The coefficient of DDP per capita (or growth rate of DDP per capita) is negative and insignificant.
The coefficients of PGER, UPGER, district literacy rate, and growth rate of population density do not show significant effect on urban poverty. The regression explains 39 per cent of the total variation in the dependent variable.
Regression (4) shows that the DDP per capita has a significant negative effect on urban poverty which implies that higher per capita income leads to reduction (as expected) in urban poverty. The results also show that while the significance level of the coefficient of city population growth rate remains constant, the effect of urban inequality on urban poverty becomes insignificant. Most noticeably, the regression explains just 21 per cent of total variation in urban poverty across cities.
The coefficient of growth rate of DDP per capita in regression (5) is negative and has a significant (at the 10 per cent level) effect on urban poverty. The result supports the hypothesis of a negative impact of per capita income (or growth rate of DDP per capita) on urban poverty. Among the proxy variables considered to capture the human capital accumulation, UPGER shows a significant (at the 10 per cent level) and a negative (as expected) effect on urban poverty. However, PGER again remains statistically insignificant. In contrast, the significance level of the coefficient of urban inequality has improved to 10 per cent level from regression (4). Moreover, the R 2 shows a marginal increase to 0.29.
MAJOR CONCLUSIONS AND IMPLICATIONS
This paper is intended to explore the following two important issues: First, to quantify the level of city inequality and poverty by establishing an empirical link between them. Second, to estimate the determinants of urban inequality and poverty by using OLS regression estimation. For this analysis, individual-level data of NSS 2004-05 on consumer expenditure and city (or district) level data from various sources are used.
The study finds that by and large, cities with lower mean levels of per capita expenditure have higher headcount poverty rates and that mega cities unambiguously show lower poverty rate. The different size of cities at the aggregate level analysis shows that marginalized group (or other group) has lower level of inequality (or higher level of inequality) and higher level of poverty (or lower level of poverty). The decomposition of Gini index by the six Indian geographical urban zones shows that within-group (i.e., poor and non-poor group) inequality contributes higher than between-group inequality to inequality. The decomposition of FGT index (for alpha =0) by these six zones shows that more than 29 per cent of total poverty is attributable to the population group that lives in Northern zone.
OLS regression results suggest that large city population agglomeration, growth rate of city output, upper primary gross enrollment ratio and city poverty rate have a strong positive effect on city inequality. On the other hand, per capita city output and primary gross enrollment ratio have a strong (or robust) negative effect on city inequality. Moreover, level and growth rate of city output, large city population agglomeration and upper primary gross enrollment ratio have significant negative effect city poverty rate. On the contrary, large city population growth rate (capture over concentration) has a positive effect on city poverty rate.
The empirical analysis involving linking of urban inequality with poverty shows that redistributive policies would be more effective for quick poverty alleviation rather than for boosting the economy by increasing per capita GDP. It is because the average per capita monthly consumption expenditure is found to be relatively higher than the all-India urban poverty line in 2004-05. Most importantly, policy makers can use the decomposition results to formulate a workable poverty reduction policy. For instance, introduction of subsidy programmes for some goods that are largely consumed by poor households and a progressive income tax structure may result in significant reduction of total poverty in urban India.
Finally, this paper argues that the Indian government needs to produce substantial city-level data on consumption and income for better analysis and policy prescription at sub-national or regional level for reduction of poverty and inequality. However, the estimation of poverty at city level using small area methodology and effects of urban economic growth on urban inequality and poverty in respect of different time periods are left for future research.
Annexure I
Indicators of economic inequality and poverty and the link between them 1. Indicators of economic inequality
Gini Coefficient:
let x i is the cumulated proportion of the population variable be a point on the x-axis, for k = 0,...,n, with x 0 = 0, x n = 1.
Whereas, y i is the cumulated proportion of the income variable a point on the y-axis, for k = 0,...,n, with y 0 = 0, y n = 1.
Then,
Jackknife standard errors: (As given in Haughton and Khandker 2009)
Suppose that we have a statistic, θ and we consider the static is Gini coefficient. For calculating its standard error we estimate the statistic which is , provided the statistic is not highly nonlinear. We could also estimate the statistic leaving out the ith observation, representing it as . If there are N observations in the sample, then the jackknife standard error of the statistic is given by
2. Indicators of urban poverty
Foster-Greer-Thorbecke (FGT) Index (Foster-Greer-Thorbecke 1984):
A generalized version of poverty indices was considered by Foster et al. (1984) as follows: 
Poverty indices and inequality
Poverty indices can be decomposed as follows:
Where y represents the vector of incomes, z is the poverty line, Eμ is the contribution of average income (μ) with perfect equality and E П is the contribution of total inequality ( П ) with the observed average income. Formally, as in Ararr and Timothy (2006), the contribution of average income can be written as:
Gini index Lorenz curve and poverty
To represent overall inequality the Lorenz is a useful tool. As shown by Datt and Ravallion (1992) , the link between the headcount, noted by H, and the Lorenz curve is:
Where Z and μ stand for poverty line and average income, respectively.
The link between the average poverty gap, denoted by P 1 , and inequality represented by the Lorenz curve is:
where μ p is the average income of the poor group. The link between the severity index,
represented by the square of the poverty gap, and the Lorenz curve can be written as: 
Population Groups, Inequality and Pover
To find out the contribution of regional contribution of the within-group decomposition method has been following form.
2 0
Timothy (2006), the decomposition of the Gini index can
and Ψg are the population and income shares for
Gini index where within-group inequality is eliminated, have average income of its group. Based on this, the link between headcount group inequality is as follows: (12) d that the component between-group inequality can be expressed as follows:
vel of Lorenz curve when the percentile p = H.
gap index, the link can be expressed as follows:
nequality and Poverty contribution of regional disparities to the total poverty and to estimate group inequality of a given group to total poverty, an has been proposed by Ararr and Timothy (2006) , which
index can be written
shares for the group g eliminated, i.e., each ink between headcount index (12) ty can be expressed as follows: (14) and to estimate the poverty, an excellent (2006), which takes the
where E B is the contribution of the between-group inequality and is the contribution of inequality within the group g. 1 * Delhi and Chandigarh were considered as a whole proxy of a city district. 1 Indicates metropolitan cities. Notes: Name in the first bracket indicates the name of the city which is located in the corresponding district. 
